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ICE IN RIVERS, 1917-1918. 

By ALFRED J. HENRY aud others. 
[Dated: Rivrrmd Flood Di\lsiun. Wealher Uiireaii, Mar. 25, 1919.1 

The severe and long-continued cold of the wiiit.er of 
1917-18 caused Iieavy ice to form on northeiii rivers, :I:: 
was to be expected, and pushecl the wout,hern liinit of 
hea.vy ice a little farther south t h m  usunl. 

Ice began to form on the Ohio 3i.s etwly as  December :iud 
navigation on tlie u )per nnd iiiiddle stretches of t,liii.t. 

iiionth. The weather during Jnnua.ry, 191S, cc-uitinuetl 
unseasonably cold and there w n s  prwct,iatilly no ice 
inovenient in amy of the streanis. 

In December the ice in the Ohio had gorged at. 111i~iy 
places, the most exteiisive on the upper river heing in t,he 
tortuous bends ininiediately above Sugar Creek, an 
insigdcant  streaiii that empties into the Ohio bebmt?en 
Warsaw, Ky., and Rising Sui?, Ind. (see fig. 1.'). -1 
second extensive gorge fouiied in the vicinity of Evnns- 
ville, Ind. 

The termination of the cold weather came in the closing 
days of January when a clay or so of thawing weather 
with rain was the occasion of a break-up of the ice in the 
southern tributaries of the Ohio, t,he ice passing into the 
trunk streani oil fairly high stitgas. Short periods of cold 
weather with nioht teiiiperntures considerably below freez- 
ing were the r& until about February 5. when R cleridetl 
rise in tenipernture set in over the Ohio Valley mid mill 
tern eratures for the season continued for nea.rly 10 tlaq-s. 

' d e  niost serious gorge in the Ohio, as above stated, 
was the one that formed above Sugar Creek hetween 
Cincinnati and Louisville. Fortunately this gorge did 
not wholly prevent the flow of water beneath it and as a 
coilsequelice the channel below the orge WAS open and 

go e finally broke on Februrtry 12, after hohing firm for 
58 f c ays. The history of this gorge is fully set forth in 
the report of Meteorologist W. C. Deveresux, in charge 
of the Cincinnati district, page 86. 

Recognizing the in ortance of preserving nn account 

following details are presented by the Weather Bureau 
officials in charge of respective districts, Pittsburgh, Pa., 
to Cairo, Ill., oii the Ohio and St. Paul, Xiin., to Vicks- 
burg, Miss., on the Mississippi. 

stream was prtctica it J- suspended by the iiiicltlle of the 

the river was a t  a comparatively B ow stwe when tvhe 

of the ice blockade a? ong the Ohio and Mississippi, the 

MISSISSIPPI DRAIXAQE. 

OHIO RIVER. 

Pittsbu:rgh, Pa., I+W &strict. 
Low temperaturea set in on December 1 and continued almost unin- 

termptedly to February 5. a eriod of 67 days, with only 6 days when 
the temperature was above t i e  normal. The accumulated deficiency 
for December was 317': for January, %So; and for the 5 days in Feb- 

ruary, 88': or a total deficiency of 873'. The accumulation of mow on 
the ground ranged from 5 to 10 inches over the Mono ahela watershed 
and from 10 to 30 inches over the Allegheny wateidf .  Ice formed in 
the rivers from 1 foot to nearly 3 feet in thickneam. 

Moderately heavy rains in West Virginia. together with higher 
temperatures on January 27 to 29, melted mcat of the snow in- the 
Monongahela Vallev, causing a break-ui, in the Mono ahela River. 
The ice formed an immense gorge below hIorgantown m3another near 
Llrownsville, the water backing up over the Baltimore & Ohio Railroad 
tracks a t  Morgantown. with a stage of 39 feet at Lock No. 10. and 25 
feet at I*'airmont a t  2 I). ni. of January 29. The gorge at Hrownaville 
backed up the water over the low ,gTound of that place and shut down 
inany mines in that v i h i t y .  renvhing astage of 21.6 a t  Greensboro, Pa., 
on February 10. -4s the ice in gorge forniation niowd along it carried 
away and sunk c uite a nu7mber of haryes and three. steamboata. Ice 
also gorged in die Ohio . i w r  near Skubenville. Ohiq. and l.,elow 
Wheeling. W. Va.. haviiiup up tht:! watw at. iVhf+eliug t.o 37.8 feet on 
14'ebruary 11. A Iwrtion of the ice from the Iiiskiniinetas lodged in the 
Allegheny River below Lkwport. Pa.. hut the Allpgheny remained 
troxcii throughout. 

After the thaw- in the latt,er part of Jnnuaiy another period of cold 
weather set in, with more anow, and t,he Monoiigihelix again froze over 
with new ice. Higher t~eni~~erat~meii :tnd niodcri~t,e rains on February 
19 causcd a break-up in the ice in tlie Alonongahela. The gorges at, 
.\logant.own and I3ro\vnnville hoke  up, t,lic ice iIoat,scl a short distance 
aud disap )eared, prohahly sinkins from t.hr weight of sand and mull. 
None of this ice rcfdch&l Pit.t,sbllrgh. The Allegheny ice broke up, 
beginnin# iii thv lower river, and coming out. in liat,ches to aliove War- 
ren, Pa. A gorge formed below C!orydnn. Pa.. a short. rliat.ance above 
\Varren, I,acking t.he wat.er over the tow1 of C!or>-don, and ca.using niurh 
&image. The gurges in t,he Ohio :i.lao lllovetl i ~ i t  on Pel:aruary It). 

Ilcpclrts at. 8 h.. 111. of \\'ednesclay, Feliruary 20. #honed that heavy 
rail1 hail occi irr~d t.hrough:hoiit 1 ha watcArshrrls of the Allegheuy and 
Monongahela Rivers. with high teniperat,urea nielting t.he snow and ice 
in  t,he mountains, causing rapid rises in all st,reams. 9 t  I O  8. ni. a flood 
warning bvw ipsued for a stage of 2s feat. at. Pitt.shurgh by the next 
morning. Aft.er further reports were received the stsge for Pit,tsburgli 
was reduced to 2; feet, and B warning issued for 37.6 feet at \\leeling 
Thursday night. The cred of the flood passed Pittalmrgh at G a. m. on 
'rhursdey, the 21st., with a stage of 27.1 feet., nnd Wheeling :it mid- 
night? Thuraday, with a stage of 37.9 Feet. 

Never hofore have the iwnditions m tu 1.he aw:uniulnted depth of 
snow on the ground and the hcavy fonnat~ion of ice in the rivers assumed 
such threntenine and dangerous Chitr:it+r. The \?-;iter equivalent of 
t.he snnw on the :.round ranged from about 1 inch over t.he Monongahela 
Vallev: almut 2 inches over t.lie I'oi.i;<hiogheny; and from 3 to 3.50 
iiichei over the Alleqheiiy Valley: 1 )wing t,o t,he mal l  amount, of rain 
durinc January ani1 during the h x t  part, of February, and with rising 
temperatures aftw February 5. t,he snow- :railually hecanie less and trhe 
ire more or leas rotten and hunegcomharl. The ice all moved out of 
the l'oughiogheuy without loss, as did also t,he ice in the Allegheny, 
wit.h the except,ion of t,he gorge formai.itm war  Corytlon. The dest.nic- 
tion of the propert,y along t,he Monongahthela was cauaerl Ijy immense ice 
goiyes wit,h moderate stages of water. The flood of February 20-21 
m a  caused by henvy rain and melting snoir; it pa~serl nithout material 
loss. and completely cleared all streams of ice. 

The direct loss to property due to ice gorges as estimated wa8 one coal 
t,ipple destroyed; five tipples daniai:ed : three eteamere sunk-but 
salvaged-and about, 20 coal flab sunk. A great loss was entailed By 
suspension of iuininq snd shipping of coal. Many mines were cloeed 
hy hiqh water and owing to railrod conyst,ion the shipment of coal wae 
riirtaild very little. being shipped by water for several weeks. 

S U M M A R S  OF ESTIPATEI) LOSSES. 

!;loney loss d i i ~  to destruction of propert,?.. . . . . - -. . -. . -. . -. $100,000 
bloney lnw due t,o suspension of business.. . . . . . -. . . -. . - -. -. 200.000 
Money saved by warnings ___. -. . . -. . . . . . . -. . - .  . -. . . . . . . . . - 8o(J.OOO 
-..Hfnry Pcnnywi t / ,  :3fi~tt*orologist in. Charqr. 

Parkersbarg, W. Va., river d.ktrict. 
A gnrgc. formed on January 31. 1918, S miles below Dam 14, Ohio 

River, extending 20 miles down the river. This gorge went out at 5.30 
a. m., February 11, breaking at a stage of 35 feet. The thickness of the 
gorge waa about 12 feet.. 

A t  Dam 15. Ohio River, the gorge moved at 5 a. m., February 11. 
and ,gorged again 3 miles below t,he dam, when the river a t  the dam row 
from 15 feet to 26.8 feet. The gorge broke aqain at 320 1). m. the same 
clay, and the river was clear at 4 p. m. The thickness of the gorge wm 
about 12 feet. Resulting damage wm about $1,500. 

Packed ice formed in the Ohio from Dam 19, Ohio River. to Parkers- 
buq. a distance of about 7 miles. on January 12, 1918. and held unt.il 
G:10 p. m., February 9, when B movement of 600 feet took place, with 
a &age of 17 feet at Dam 19. No damage resulted. The ice moved 
again at 6 a. m., February 10, with a of 23 feet at Dam 19, and 

Resulting damage. about $1,500. 
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wrecked both ateel 1i:ht towem on the lock wall of Dam 19. There waa 
no ice gorge with the movement. Resulting damage, about $600. 
On December 22, 1917, a gorge form$ at. the foot of Buffington 

Island, about 5 miles above Dam 22, Ohio River, and moved out on 
February 10, 1915. This was a small gorge, probably about 5 feet in 
thickneas. No damage resulted. 

Early in January, 1918, an ice gorge formed about 5 miles above 
Middle ort, Ohio. This gorge went out on February 10, without 
doing Lmage. This wm also a small gorge, probably about 5 feet in , 

thickness. 
Earl in January another small gorge formed 7 miles below Middle- 

Dort. Jhio. This gorge also went out on February 10, without doing - -  - .  
damage. 
On January 29 a gorge formed at Nicolette on the Little Kanawha 

River, extending up the river about 15 miles. with a thickness of 10 
feet. This gorge did not go out, but melted and sank, causing no 
damage. 

On Janiiwy 29 the ice went out of the Little Kanawha River below 
Dam 1. This ice movement caused an approximate loas of 91,500 to 
river craft a t  Parkemburg. 

Ap!iroximate total losa from ice gorges, $6,600; from other ice move 
ments i n  the district, $3,OOO.--EIenrg C. Howe, Meteorologist in Charge- 

Cincinnati, Ohio, river district. 
Air temperatures and ice conditions.-The temperature over the Cin- 

cinnati district durin the late fall of 1917 was unsewonably low, and 
specially so during tfie list 10 days of November when it was con- 
siderably below freezing nezrly every day. The river stages were low 
and the water was cold when the severe cold wave of December 8 
swept over the Ohio Valley. The tern erature at Cincinnati fell to 
2' below zero on thzt day, and the weitier cpntinued very cold with 
temperature near zero during the following nine days. 

Light ice formed in the Ohio River and its tributaries during the 
night of December 5-9, and the tributaries froze over a t  many places 
during December 9 and 10. In the Ohio ice continued to form so 
rapidly t h t  practically all navigation had been suspended by the 
morning of the 10th. During that night the river gorged at Fernbank 
DJm, about 13 miles below the Cincinnati gage, due partly to the 
obstruction offered by the wickets whwh had not been lowered. This 
gorge extended to the Cincinnati gage and a few miles above on the 
mornin of December 12. The wicketa at the dam were lowered on 
the 11th but the ice did not move between Cincinnati and Fernbank 
until the afternoon of the 12th. On December 13, 14, and 15, the ice 
in  the Ohio became heavier but continued to move, except occasionally 
at the sharp bends in  the river where temporary orges formed. At 
3 a. ni. December 16 a permanent go e was forme8 at  Dam No. 39, a 
short distance above the mouth of Z e  Kentucky River. Although 
there were movements in the ice a t  different times in other portious 
of the rivers in the Cincinnati district, the goqe formed in the sliar 
bends of the river above Dam No. 39, and later known as Sugar Cree[ 
gorge. held firm from December 16, 1917, to February 13, 1918. 

Except for a few mild days from December 19 to 24, the weather 
continued very cold, and the two-months period of aevere cold, from 
December 8, 1917, to February 7, 1918, waa the longest on record for 
the Ohio Valley. At Cincinnati the temperature waa below zero on 
16 days and only slightly above zero on several other days. The lowest 
durin Decsmbcr was 13' below zero and during January 16' below 
zero, t3th of which are the lowest of record for the respective months. 
Along the lower stretches of the river the weather waa even colder than 
at Cincinnati. At Vevay, Ind., five miles below Dam No. 39, the 
temperature was below zero on 22 days, the lowest for December being 
20° below zero and for January 24' below zero. 

The ice gorges in the Ohio River in this district formed in the lower 
part of the river and gradaully extended up the river with the advance 
of the se3;son. The first permanent stops of the ice a t  the various poinh, 
beginning at the lower end of the district, were aa follows: 

Ice stopped at  Dam No. 39 at 3 a. m., December 16,1917. 
Ice stopped at North Bend during the night of December 16-17. 
Ice stopped at Cincinnati at 3 p. m., December 17, 1917. 
Ice stopped at Maysville at 3:lO p. m., January 1, 1918. 
Ice stopped at  Portsmouth at 4:30 p. m., January 3, 1918. 
Ice stopped at Dam No. 29 at 12:lO p. m., January 12, 1918. 
Ice stopped at Dag No. 28 at S p. m., January 12, 1918. 
Ice stopped at Dam No. 26 about noon, January 13,1918. 
Ice atoppell at Gallipolis at 450  . m., January 13 1918. 
Ice stopped at mouth of Kanawga during the night of January 19- 

20, 1918. 
On December 17, 1917, gorges in the Ohio above the mouth of the 

Panawha cut off the supply of moving ice from above and the few day# 
of mild weather beginning on December 18 prevented the formatiou 
of new ice. New ice be an forming a& on December 26, and con- 
siderable ice came out of the up er Olio during the laat five days of 
December. The gormeg then p & a l l y  extended up to near the mouth 
of the Big Sandy. b, with temperature slightly above freezing, 

over the southern tributaries on the afternoon of January 5 and durin 
the 6th caused a slight rise in the river and a ain delayed the gmwd 
of the orges, but heavy ice continued in the 8hio between the mouth 
of the ganawha and the mouth of the Big Sandy. With the occurrence 
of the coldest weat-her on record for January, on the 12th, gorges formed 
rapidly at Dams Nos. 29, 28, and 26, and at Gallipolie. Due to both 
rivers freezinq over above Point Pleaamt and cutting off the mpply 
of movin ice, and the cross-currents, the river did not freeze over at 
the mouk of the Kanawha until the night of January 19-20. This 
was the first time that the Ohio River had been frozen over at the mouth 
of the Kanawha in 23 years. 

Practically all rivers in the district were frozen over from January 
20 to 27, 1918. The ice was very hard, due to the continued cold 
woather. The height of the water gradually rose from about 12 feet 
to about 32 feet from Cincinnati to the mouth of the Kentucky between 
the middle of December and January 27. There was traffic on the 
frozen river, and at several places heavy loads crossed on the ice with 
horses and on automobiles. 

Floods in southern tributa&s.-On the afteruoon of January 26, 1918, 
moderate rains fell over the headwaters of the southern tributaries 
and these Rtreams began rising, and the ire broke in the Tug and Levisa 
Forksof theBig Sandy River. During theniqht of the27th-28th another 
storm caused heavy and general rams over the valleys aouth of the 
Ohio River. On the morning of the 2St.h the Knnawha-New Gu an 
dotte and Big Sandy Rivera were risiug rapidlv and the ice had hroien: 
These rivers continued to rise rapidly during the 28th, and the following 
crest staqes, which are the hiqhest on record, were reached: h g a u  
on the Guyanclotte, 27 feet at 1 
Fork of the Big Sandy, 35.3 feet afout midnight of the 28th-29th; an8 
Pikeville on the Lcvm Fark of the Uig Sandy, 50 feet at 9 p. m. on the 
2Sth. The crest stage at Pikeville waa 9 feet above the previous high- 
mater record. The crest at Louisz on the Big Sandy waa 47 feet, or 
1.3 feet below the liiqh-water record. The crests were below the flood 
stipes at all places in  the Kanawha Valley. The Licking River rose 
ronsiderably and the ice broke at Farmers, Ky., on the North Fork, 
but the ice did not break in the Lickinq itself or in the South Fork. 
Rise and breaking ?/ qorqes in. the Ohio.-The rise in  the Ohio River 

below the mouths of the Kantnnwha, Guysndotte and Big Sand Rivera, 
began durinc the forenoon of the 23th. and after the river l a d  risen 
about 12 feet the ire bezan to break. Because of the more rapid dia- 
charge of the Big Sandy the ice bcqan breaking first at the mouth of 
that river. In  the Big Sandy, 3 miles above the mouth, the ice started 
movinq at  S a. m. of the 28th and by noon most of the ice had passed 
into the Ohio where it piled several feet high over the banks. A t  
Dam No. 29, 3 miles below the month of the Biq Sandy River, the ice 
started niovinq slowly at 1255 p. m., the same day. 

At the mouth of the Kanawha the ire started moving into the Ohio 
at 3 p. m. on the SSth, and after a short time an opeu space appeared 
i n  the center of the Ohio in which a dktinrt whirl in the water waa 
visible. The ice around this whirl gradually broke up, and the ice 
from the Iknawha rged both up and down the Ohio and piled hi h 
on the opposite ban?. At  i;allipolis. 4 niiles below the mouth of t i e  
Kanawha, the ice did not break until 9:40 p. m. that night, and at  
Dam No. 26, 9 miles farther down, the ice broke about midn'mht. 
The following morning at  5:40 it broke at  Dam KO. 28, 6 miles baow 
the Guyandotte and 7 miles above the Big Sandy. 

A t  7 a. m. on January 29 the ice was moving from the mouth of the 
Kanawha nearly as far down as Portsmouth. The river above Ports- 
mouth waa about 15 feet higher than below. A t  Portsmouth the ice 
moved for one minutest 5:15a. m.. but the neral movement did not 
start until 9:30 a. m. Ten minutes later g e  ice broke at Dam No. 
31, 3 miles down the river, and at  Buena Vista, 22 miles below P o r b  
mouth, two hours later. During the afternoon of the 29th the ice 
jammed between Portsmouth and Maymille, causin an artificial 
rise of about 10 feet in  the river at Portsmouth, where t%e ice stopped 
running from 4:15 p. m. to 5:20 p. m. The crest stage at Portsmouth 
waa 49.5 feet. 

At Maysville the ice broke at 11:20 p. m. of the 29th, and the breaka 
apparent1 moved down the river quite steadily during the night, 
reachin &ney Island at the upper end of Cincmnati at 7 a. m. on 
the 3 0 8  

A t  Cidcinnati the river began rising rapidly shortly after 7 a. m. 
January 30, and at a stage of about 2s feet the ice broke at 10 a. m. 
The river rose 7.5 feet in the next hour and the ice waa moving at  the 
rate of about 6 miles per hour. The ice began moving at  Fernbank 
Dam, 14 miles below the Cincinnati uge, at 11:15 a. m., and after 
moving slowly for 30 minutea it sto p e g n d  gorged during the afternoon 

far upas Coney Island. Thatni$t the gorge broke at  Cincinnatiat 11 
p. m., and the ice started movlng rapidly paat Fernbank at 11:45 

m. This break carried the ice through the heavy rge at North 
kend and psst Lawrenceburg and Aurora. Boats anrbarges which 
were camed out of the Cincmnati Harbor were held in the ice just 
below Rising Sun, Ind. 
As soon aa the first big rise in the river had passed the ice be 

b jam in the sharp bend in the river at North Bend, Ohio, m E  

. m., BSth: Williamson on the Tu 
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wan formed which extended up to Cincinnati. The ice 
at XIew Fern @E nk Dam within this gorge Rtopped moving at  10:03 a. m. 
January 31. Logs and other d6bris from the Rig Sandy Valley were 
held in the ice at  Fernbank Dam, and boats from the hnawha  Valley 
were held in the ice a few milca farther up the river. 

Sugar Creek gorgc.-The big gorge between Rising Sun and Dam No. 
39 was the only onethat held firm during the entire rise. This became 
known aa Sugar Creek gorp, although i t  was later discovered that the 
foot of the gorge was 1 mile above Sugar Creek. The p g e  roper 
was located in the sharp bends in the river extending from%orth 
Landing. 3 miles below Rising Sun, to the first bend in the river 
below iatriot, Ind., a distance of 12 miles. This portion of the river 

oppcwite side of the river, with deep valleys cutting through the steep 
banks at many points. 

The first oint where the ice began to hold wan in the bend at  North 
Landing. %ere the top of the bank on the outaide of the bend is 
within 200 feet of the low-water line. Two small valleye break through 
the bank within a distance of 2 miles, and a portion of the ice moved 
up these valleys. A t  two places highway bridges were pushed u - 
stream by the ’Ice, and a fau-sized steel bridge waa crushed with t i e  
preeuure of the ice over the banks. The top~gra hy of the banks at 
other places within the gorge, e ecially between fhnpowder Bar and 
Big Bone Island, and between%atriot and Sugar Creek, is favorable 
for holding the ice. 

I N D I A  

J 01 OIW . .,. .r.-. 
F K E N T U C K Y  

ElGMEEN MILE 6 
N 

I K E N T U C K Y  

F 

Fig. l.-Ohlo River, Chcinnati, Ohio, to Loul~vllls, Kg. 
Portlon affect& by Sugar Creek gorge Is drawn In aolld, and shown In detail on F&. la. Craw ssctlona 1 to 6 of Flg. 2 am indlaated here by White ban. 

is very crooked with irre lar banks which project in and form sharp 
angles. (See fig. 1.1 &re is one l a r  bar known as Gunpowder 
Bar, and a short durtance below is B’ one lsland, but i t  is believed 
the steep and irregular banks and x a r p  bends werc grcater factors 
in holding the gorge than the irregularihes in the bed of the river. 

Very few portions of the Ohio River show so many sharp bends 
Within a distance of 12 or 15 miles an that portion above Sugar Creek 
known as the “Ox-bow.” From above Risi Sun to below Sugar 
Creek the river haa somewhat the slppe of twaetters S attached end 
to end. As Shown by the c m  sections of the river (fi . 2) the center 

. of the channel is first on one side and then on the otter. and at one point the bank &I steep and h on one side onlv while a few hundred 
eet farther down the river. % e nekly perpendhilir bdnk is on the 

6230s- 

Much of the ice which had covered the river for a distance of 40 miles 
above North Landing (see fig. 4) was jammed into the first 10 miles of 
the gorge. forming great hills of ice, some of which were 30 feet or more 
bigh. and pushing far u the valleys and ravines and over the lower 
portions of the banks. $or 2 miles upstream from the foot of the gorge 
the ice remained smooth, except for a s lit of crushed ice about 20 feet 
wide and robably extending to the gottom of the ice. This lit 
started in 810. center of the chnnnel and extended downsto the en? of 
the orge, being somewhat nearest to the left bank looking u stream. 
A t  fatriot, about 3 milea above the foot of the gorge, the ice troko in 
the middle of the river and ushed out wrist the banks, turning up 
great mkes of ice, one of w&ch mas nearly vertical and rose 2) feet 
above the surface. At this point there were also large fields of unbroken 
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ice. From Patriot up to North Landing both the ice cakes and fields 
of unbroken ice gradually decreased in size until the fields dhppeared. 
and there remained only a conglomerate maee of crushed ice at the head 
of the gorge. 

This gorge continued to back up the water until the river reachrd a 
crest stage of about 68 feet at Risin Sun, Ind., on the morning of Feb- 
ruary 3. The level of the water dfen was about 25 feet higher above 
the gnrge than below it. At that time there m a  a nearly love1 pool of 
watrr extending 104 miles up the river as fur as Dam No. 33 above 
Maysville. Goxed ice covered the river from North Landing to 
Aurora, and also from North Bend to Cincinnati, but these IjorseA had 
but little effect on the flow of the water. The crmt at Cincinnati wse 
61.2 feet at 2 a. m. February 2, 1918. Between 15 and 90 feet of this 
rise was due to the backwater effecta from the Su 

As soon as the river above the pool, which e x t e n s  up to Dam So. 33, 
had fallen to about the pame level it was before the rise began, tlic river 
s to~ped rising above the gam, ahowin that tho water M-W 1nkwi11c 
unher the gorge as fast as it was coming t o w n  from above. 

Creek gorge. 

Fig. ls.-Sugar Creek bend enlarged. (Compare 5g. 1 and ng. 2.) 

The orges continued stationary and the river rnntinurtrl tn fall 
slowly Er  one week. 

Flood and q o q e  in Licking River.--Rain and warm weather caused a 
rise in the Licking River on February 9, 1918. Ice broke at 5 a. m. 
in the South Fork at  Cynthiana, Ky., and the river rose rapidly to near 
flood stage, and the ice broke in the North Fork at  Fanners. Ky., at 
150 p. m. Both of these tributaries brought considerable water and a 
large amount of ice into the Licking and a big go e was formed in t,liat 
river ‘ust below Butler, K ., about 17 miles bzow Falniouth. Tho 
wateriacked up as far as FaLouth where the crest stage was just above 
the flood stage of 28 feet. On the morning of February 10 the water a1 
Butler was much higher than ever known before and the stsage wa 
estimated to be 55 feet. This made a very threatening condition fur 
Cincinnati, as a break in the LickiT gorge would cause a sudden rise 
of probably 10 feet or more. and the hm River w89 nearly full a t  the 
time. Dun February 10 and 11 the flood water i n  the Licking came 
out slowly u x e r  the ice and moat of the ice was left in the river. The 
gorge below Butler moved about 500 feet d u r i T t h e  early morning of 
the 11th and moyed again at  8:40 a. m., but t.e ice jammed in the 
bends beiow and &d not reach the mouth of the nver at that m e .  

The e u a l  decrease of the slope in  the Licking, the bachmter from 
the Ohio, and the sharp bends and irregular banks below Butler, pre- 
vented the ice from coming out of the Licking. The aver e slope of 
low water from Falmouth to Butler, 17 miles, is 2 feet per mqe, and for 
the 35 miles from Butler to the mouth it is 1i feet per mile. On the 
morning of February 10, when the crest stage occurred at  Butler, the 
elevation of the water in the Ohio at  the mouth of the Licking was 
practical1 the same as the elevation of low water a t  Butler. A t  this 
time the &gh water at Butler was about 55 feet higher than the water 
in the Ohio, and the average slope was less than 2 feet per mile. By 
the evening of February 11 most of the water was out of the Licking, 
except the Inckwater from the Ohio. 

Second backwater rise at Cineinnali.-A second riae in the river l e -  
tween Point Pleasant aud Portsmouth started on February 9, and by 
the morning of the 10th the stage at Portsmouth was 23 feet, or 27 feet 
lorrer than at  Cincinnati, although Portsmouth is 113 miles upriver 
from Cincinnati. As the current in the Ohio at  Cincinnati wa8 very 
elow for such a high stage the first art of the rise from Portsmouth did 
not reach Cincinnati until the ni f t  of February 10-11. A t  this tim? 
the amount of water from the iicking began to decrease hut this 
decrease was offset by the rise from above in the Ohio. so t lnt  the rise 
a t  Cincinnati continued almost stead at  the rate of 0.2 feet per hour 
during the 10th and 11th. A carcfuf estimate of the velocity of the 
current at 2 p. m. on February 11. at  Cincinnati showed it to be less 
tlnn 2 miles per hour, while the average velocity for a stage near 60 
feet is between 6 and 7 miles per hour. 
On the morning of February 12 the river stnge was about GO feet from 

Cincinnati to Aurr,na, Ind., and the backwater effect of the Sugar Creek 
gorge extended from North Landing to Dam No. 33 above Maysville. a 
distance of more than 100 miles. The stage at  Portsmouth. above the 
pool, was 23.2 feet lower than at Cincinnati, and the stage at  Dam No. 
39, below the gorge, was 29.4 feet lower than at Aurora. The rker  was 
risin allove at  this time. On February 3, when the river was falling 
at alf faces above the gorge, the stage at Portsmouth wm 32.1 feet 
lower t an at  Cincinnati, and at  Dam No. 39 it was 26.2 feet lower than 
at Aurora. 

From the time the ice jammed in the 
river above Sugar Cree[ &Kg the night of January 31-February 1 
until February 12 there was very little change in the gorge. The 
temperature was mostly above freezing after February G. and on 
Pebruary 11 the masimum ma8 57O, but this comparatively high tem- 
perature had very little apparent effect on the very hard ice in the 
gorge. Even on the surface the ice melted very little, but did loosen 
eomewhat along the banks. 

About 8 4 0  a. m. on February 12 the ice broke a mile below Dam 
No. 39,4 miles upriver from Vevay, Ind., and moved down the river. 
-4 few minutes later the ice began to bulge up in front of the dam and 
water began spurting up through the cracks. The ice next began 
moving in  the center of the river, very slowly at  first. hut Endiially 
increased iu velocity during the forenoon with a rapidly rising river. 
Practically all of the ice had passed out below the gorge leaving open 
water free of ice. The strong wind and high temperature during the 
forenoon helped considerably in breaking the gorge. At Louisville the 
wind averaged 46 miles an hour from the southwest, between 10 a. m. 
and 1 p. m.. with a maximum velocity of GO miles, and at Cincinnati 
it averaged 31 miles per hour, with a masimum velocity of 53 miles. 
Sugar Creek is on a line between Louisville and Cincinnati and directly 
northest of Louisville. With t h j  river free of ire below lar e waves 
pounded against the foot of the gorge. The high wind, wita a tem- 
perature of about 60°, blew against the surface of the gorge and melted 
the ice rapidly on the surface and in the crevices alon the surface, and 
probably moved or swayed slightly many of the farge hills of ice 
extending from 20 to 30 feet above the surface, causing cracks and 
crevices throi h.the gorged ice. A t  about 11:30 a. m.. the same day 
the ice showef s w s  of breaking at  the head of the gorge. I t  started 
and stopped several times during the next hour a t  2 miles below North 
Landing and at  Rising Sun. Between 12:30 and 1 p. m. it began 
to move from Sugar Creek to Rising Sun. The gorge ice pawing 
Dam No. 39 during the early afternoon consisted principally of huge 
cakes of ice, some of which, strikin the top of the cofferdam 25 feet 
under the surface of the water, w o i h  rise to a height of 25 to 30 feet 
above the surface when rolling over the cofferdam. This ice was 
clean and comparatively free of d6bris. Later the ice became more 
broken, and the first broken barges and boats which h d  been held in 
the gorge at North Landing begin to pass Dam No. 39 at  about 4 p. m. 
Between this time and dark 68 ieces of boats and barges of all descrip- 
tions were counted assing in &e ice. Although the principd break 
in the gorge occurrex at  1 p. m. it took more than seven hours for the 
gorge to completely break. 

As soon aa the gorge broke the river began falling rapidly, and, with 
the increasing current, all of the gorged ice above started moving. At 
Aurora the ice started moving at 2 p. m. and the river fell 5 feet in the 
next two hours. A t  Fernbank, 13 miles below Cincinnati, the ice 
started moving at 215 p. m. and the river fell 4 feet in the next 2 
h o r n  and 46 minutes. A t  Cincinnati the river reached a crest of 61.8 

Break o/ Sugar Creek or e 





[Facing page 88.1 M. W. R., February, 1918. 

%.d.-Profile and hydrographs, Ohio River and superposed crass %ti- of Sllgsr creek gorge 

Fig. 4.-Hydrograph Ohio River at Cincinnati. Ohio, Feb. 9-15.1918. 



Fig. &-Gaged ioe below Bouthem Railway ‘t I at Cincinnati, Ohio. 
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I Ad. 
325 p.m. .... _. 59.6 
332 p.m ._.._.. 59.5 
3:35p.m .._.___ 59.4 
3:40 p.m ....._. 59.3 
3:43 p.m .__.... 59.2 
k45p.m ....... 59.1 
34Rp.m ._..._. 59.0 
4:OO p.m- ...... 58.8 
4:15 p.m ....... 58.7 
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Feet. 
427 p.m ....... 68.6 
430p.m .._.... b8.4 
4:40p.m __._... 55.3 
445 p.m .._..__ 55.2 
500 p.m ...___. 58.1 
5:07 p.m ...__.. 58.0 
525p.m ....... 57.8 
5:33 p.m .._.... 57.6 
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feet at 2:40 p. m. In the next 5 minutes it fell 0.2 feet, but in tho 
15 minutes between 2:45 p. m. and 3 p. m. it fell 1.1 feet. After 3 . m. the rate of fall gradually decreaed but continued rapid for the 
kllowing two dap .  A t  Dam No. 33, 104 miles above the gorge. the 
riverbecame stationary a t  8 p. m. and continued 80 for 24 hours, although 
the river at Portsmouth above had been ria' 0.2 foot per hour, or 
more, for Reveral da s. By the morning of%e 14th the river was 
below flood stage a t  aT1 places in the Cincinnati district. 

Below the gorge the river rose ra idly (about 2 feet per hour) for 
the first 5 hours after the break and t!en rcae more slowly. A t  Patriot, 
within the gorge and 3 miles from the lower end. the crest waa between 
65 and 56 feet about midnight of February E-13, and at ?am Ko..39, 
10 miles below the gorge, the crest was 44.8 feet the. following morning. 

Whniings.-Warnings of the floods and the breaking of the ice gorges 
were iasued whenever possible, aud the river interests were kept 
fully advised of the conditions a t  all times. I t  waa not possible to 
issue warnings for the floods a t  Pikeville, U'illiamson, and Logan. rn 
in each caw these places are the ones farthest up the tributaries from 
which river or rainfall reporb were received. 

A t  9 a. m. January 28, 1918, warnings were issued that the ice gorges 
would break in the Ohio from the mouth of thc hanawha to below 
Ashland that afternoon and night, and from below Ashland to the 
mouth of the Kentucky within 36 to 48 houre. The ice gorges broke 
a t  all places as forecast, except a t  the Sugar Creek gorge. 

Dunng January 29 the warnings were repeated for the river from 
Portsmouth down. q d  epecial bulletins were issued eveiy hour giving 

p q 
Warnings were not wued for flood stages in the Ohio above Ciu- 

cinnati and none occurred. The morning forecast of January 30 con- 
tained a warning that flood stage might be exceeded at ('incinnati if 
the gorges below held. The river assed the flood stage at X:30 a. m. 
January 31 and all interests were axvised to keep a few feet above the 
rising water, aa the river would continue to rise i f  the gorge below held. 
From January 30 to February 2, when the river was falling, bulletins 
were issued about every hour and.tliree telephones were in almost 
constant use iving out the mformahon. 

At 6 p. m.%ebruary 9 warnugs were issued that if the gorge in tho 
Licking broke the river a t  Cincinnati would rise 5 to 10 Ieet. l h o  
warning was telephoned to all. the nver interesta. The gorge did 
not break but the nver rose qute rapidly and pawed the flood sk-c 
again the next morning. 

On February 10, 11, and 12, w a r n i q  and epecial bulletins were 
issued at frequent intervals. Briefly the forecasts were aa follows: 

Februuy 10, 9 a. m.-"lf ice gorge below Butler in Licking breaks 
river a t  Cincinnati will rise sharply several feet." 

February 11,  9 a. m.-"The danger of a further big ripe from tho 
Lickinq is apparently passed. The river from Cincinnati to liieiiig 
Sun wi 1 continue rising about 0.2 foot per hour for the nest two ddys 
or longer if  the gorge above Sugar Creek holds, and tlie st;ige at Cin- 
cinnatiwill go above the 60-foot stage. If the gorge goes out, the river 
will begin to fall." 

February 11, 11 a.  m.--'L(For region below gorge.) Gorge ahove 
S ar Creek may break or disintegrate within next day or two and there 
w !  be a decided rise in river below of about 20 feet." 

Febnuuy 12, 9 a. m.--"If gorge above Sugaf Creek holds th, 0 river at 
Cincinnati will rise about 0.2 foot er hmr  thLs afternoon and to-night, 
reaching a etage between 04 andp5 feet-Wednesday morning. after which 
time, if gxge still holds, the river mll  probably not change much." 

A telephme message relayed through four exchanges wag received 
at 2 . m., February 12, stating that the gxge had broken. Alter this 
had teen verified by the traffic chief of the tele hone company and a 
similar report obtain+ trom the e chief the Westep Union 
T e l e p  h Co.. at Louslvllle, Ky., the informakon was dlstributed by 
apecd  !ulletins and telephme. 

Loam frornfio+ and ace gmges.-hssea sustained by river craft as a 
result of the brealung of the ice gorges between January 39 and February 
12,1918, from the mmth of the Kanawha to the mouth of the Kentucky, 
are eatimatad at $%33,000. This includes the loss of the Baltimore & 
Ohio bridge (about $2OO,ooD) m s s  the Great Miami near the mouth. 
The Marine Underwriters estimate that the loss to river interests were 
between $600,000 and $65O,OOO, exclusive of the Baltimore & Ohio 
bridge. 

The losses due to floods in the Guyandotte and Big Sandy Valleys, 
and the two floods in the,Ohio from Cincinnati to Rising Sun, Ind., 
am atimated tu followe: 

progress of the breaking of the gorges. p- "$2,. I*. 

Loss of buildings, factories, bridges, etc ... . . . -. . . -. -. . . - $350,000 
-of farm property ............................... 5,000 
Lam of farm property due to suspension of business. . - -. 800,000 

Value of property mved by Wsmings, $8,000,000. 

TABLE 1.-Hourly stages of ths Ohb River at f3mnrWrti tom 6 a. m. to 
7 p. m. from Jan. SO, 1918, to Fsb. 6, 1918, and fm 6 sb. 9, 1918, to 
Feb. 14, 1918. 

191s. 
Jan. 00 

31 
Fel,. 1 

2 
3 
4 
5 
6 

9 
10 
11 
12 
13 
14 

___  __ 

[Feet above gnge zero w h a  altitude is 429.8 feet 31. 8. L.) 

A. m. I I  P. Y. 

4 1 0  4 3 0  4 5 0  4-52 4 5 2  4 4 d 4 4 7  
56'3 56'9 57'1 57'd 5 i 0  68'3! 6d6 
61'1 01'1 61'1 61'2' 61 2 61:2' 61 2 
s0:s W : I  80:r 6 6 4  e 6 3  ~0.21  EO:^ 
L5.9 55.S 55.7 55.6 S5.5 55:;; 55.3 

5013 5012 50:0, 4919 4918 49.71 816  

58.5 58.4 58.3 Sgl  5i.9 57 - 57.0 

5 3 2  57 I 63 0 52 9 52 8 52.7 52 R 

47.0 47.2 
51.4 51.1 
56.2 5R.I 
61.5 61.6 
62 4 52 2 
4 i 9  48181 

47.5 47.6 
51.8 52.0 
50.8 57.0 
80.5 58.8 
51 9 51 8 
4 i 7  48:51 

47.8 48. O! 48. 3 
52 2 62.4! 52 6 
57: 3 57.61 57: 8 
58.1 57.41 57.1 
51.6 51.6: 51.3 
4 8 4  48.3: 4 8 2  I 

The crest stage in the first rise waa 61.2 feet from 4 p. m. to midnight 

The creststageinthesecondriaewas61.8feetat2:40 m. Februaryl2. 
River stages at Cincinnati a t  frequent intervals on February 12 after 

of February 1. 

the breaking of the gorges below: 

8 -8 

?::,I, p. m. . . 
8:40 p. m.. - 
2h5 p. m. -. 
3:OO p. m. - - 
3:07 p. m. - - 
3:15 p. m.. . 
3:18 p-m ... 
320 p. m.. . 
3:25 p. m.. . 

Ired; 
61.7 
61. S 
61.6 
60.5 
60.4 
60.2 
60.0 
69.9 
69.7 

Louisville, Ky., river district. 
Owing to the remarkahle cold weather which prevailed during p m -  

tically the whole of December. 1917, and January, 191s. the average 
temperature of hoth months being consiiderabl lower than for any of 
the corresponding months since the establidment of the national 
weather service in 2871, ice of unusual thicknm formed on all the 
streams and rivers in the district. The Kentucky River was frozen, 
with ice more than 1 foot thick, from its eource to ita mouth. Also. the 
Ohio became covered with ice equally thick from the mouth of the 
Kentucky River to Cloverport, Ky., except over the falls of the Ohio 
at Louisville and for a mile or two above the Government dam at the 
same place; and even in this latter stretch there was heavy ice near 
the shore. The harbor and the canal at Louisville were kept open by 
breaking the ice with boata. The ice in these rivers and streams, ex- 
cept ati mentioned, remained intact up to near the end of January..thero 
being no thawing weather of su5cient length or any heavy raim to 
loosen and break it up. 

Kenturky Rii:er.-About J a n u y  26 heavy rains set in over the head- 
water tributaries of the Kentuc y River and continued during the 
greater portion of three days. This rain fell over sections already cov- 
ered with deep snow, and as the temperature was above freezing. the 
combined rain and mow water reaulted in great floods and much dam- 
age in the upper reachea of tho Kentucky. In the upper Kentucky 
River stages approaching the highest on record were reached. The 
town of Beatt ville was inundated for several hours, a flood crest of 
about 45 feet %eing reached January 39. The high waters broke up 
the icc, which was carried down stream forming gorges and causing 
lape loss to log booms and river craft. The damage along the u per 
and middle Kentucky above Frankfort is estimated to have been a!out 
$200,000. There was little or no damage at Frankfort. although a men- 
acing gorge formed just below that cit during the night of the 28-29th. 
However, the gorge broke and passedrout during the afternoon of the 
29th. A c r a t  slightly ahove flood stage was reached a t  Frankfort. 
Below Frankfort the only damage of cons uence waa done a t  the mouth 
of the Kentucky River on January 30, %en the ice masaw from that 
river passed out into the Ohio. Here a number of boats, including ~ e v -  
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era1 of the large Ohio River boats, had sou h t  harbor in  anticipation 
of damage from the  ice in the Ohio. These goats were carried out into 
the Ohio by the heavy ice, and most of them crufhed, sunk, or dam- 
aged. The low here ls atimated to have been about $100,000. Also 
one man waa drowned. The ire floes from the Kentucky. containing 
boats and wreckage, lodged in  the Obio about 2 miles below the mouth 
of the Kentucky,. but continued on down the Ohio with the breaking 
of the ice a t  Madlson on February 1. The most valuable boat in this 
floe, and one of the largest excumion boats plyin the Ohio. the "Island 
Queen," was finally brought to shore and savefat  Louisville. 

Ohio River.-The most important ice rge and the one producing by 
far the most menacing situation in the %io and for the Louisville dis- 
trict, was the one that formed in the R' Sugar Creek bend, about 81 
miles above Louisville. (See pp. 87-897 

The Sugar Creek gorge waa something over 15 miles in length, and 
produced a difference in water level above and below of 30 feet. This 
gorge held more or lesa firmly until February 12, being gradually added 
to until its length became nearly 50 miles. In the meantime practi- 
cally all the ice i n  the entire Louisville district, which is below the 
gorp ,  broke up and passed out. 

1, about noon, the whole field of ice in  front of and imme- 
diately bxow Madison moved in  one great sheet, carrying with it a 
number of baqw and several river craft tied up there, the damage 
being about $8O,OOO. February 1, about H:50 a. m., shore ice at. the 
foot of Sixth Street, Louisville. broke and passed out over the dam, 
carrying away and deatroying the houeeboat of the Louieville Power 
Boat Club and nine motor boats, one worth about $7,000, the 1OSS here 
b e i q  about $20.000. About 3 p. m. great ice wheets immediately abom 
Louisville, near the Louisville Water Korks pumping etation, moved 
o L t  in one pea t  m w ,  carrying with i t  a number of coal barges and many 
small boats, causing a 109s of about $25,000. 

Februar r, heavy ice floes containing many river craft and ureckage 
of all kinL-bassed by Louisville the greater part of the day. The 
heavy ice swept away portions of the Government boule dam at Louis- 
ville, the extent and coat of damage to which can not be even approsi- 
mated until a low stage of water permits a careful examination. .By 
Februar 4 the ice had about all passed out of the Louis1 ille distrirt. 
Much ol the floating equipment used in the construction of the dam 
below West Point was carried away b the ice, hut as considerable of 
this is expected to be rescued lower $own the river, no estimate can 
be given as to the damage here, which is about the only damage of any 
consequence in  the Loiilsville district below Louisville. 

February 18, the Big Sugar ('reek bend ice gorge began breakin 
up about 1 p. m. when about 0 miles of the lower end broke loose a n i  
moved out. This was soon followed by the breakin up and movin 
out of the whole gorge. The first heavy ice from t i e  gxge reache$ 
Madison about 2:15 p. m. and Louisville about midnight. The river 
was filled from bank to hank with heavy floating ice, containing all 
kinds of river craft and wreckage, during all of the 13th. Very little. 
i f  any, of this wreckage, however, came from the section of river and 
tributaries under the Im~isville district. On amount of the open 
water that prevailed in this district during the 10 days preceding the 
breaking up of the go all craft, wharf boats, etc., remaining that 
could be moved were t%& to safe harbor. craft to the value of more 
than $1,000,000 was harbored in the Portland Canal, at Louisville, and 
all saved. 

The river, of course, r o ~ e  ra idly after the breaking of the big gorge, 
but it did not reach the floog stage at either Madison or Louisville. 
A crest of 44.7 feet waa reached at Madieon about 3 p. m., February 13, 
and 26.7 (upper gage), 51.9 feet, lower gage, at Louisville at 0 a. m., 
February 14. 

The ice floes reached Cloverport, 104 miles below Louisville, during 
the night of the 13th-14th. A flood crest of 42 feet (2 feet above flood 
stage) was reached at ( loverport in the early morning of February 15. 

A11 river interest3 were kept fully advised and warned during the 
entire time of the critical situation produced 11:~ the icp, gorges, and 
damming of water.-F. J. Walz, Proj'eroor of dletcorology in Churgc. 

Februa 

Evansville, I&., river district. 
Floating ice made its appearance in practically all of the district during 

the first decade of December, 1917. River navigation ceased in all of 
the district, and the river froze over a t  most places between December 
10 and 15; while the ice in the lower part of the district, from Mount Ver- 
non, Ind., down, remained solid from this time until the general break- 
up occurred in  February, 1918, it broke and moved slightly at most 
points above Mount Vernon on December 18: another movement alsoset 
in at all ointsin the up r and middle parts of the district during the 
night of Berember 22 a n E 3 :  the river was nearly clear of ice down to 
and including Henderson, Ky., from December 23 to 28, inclusive, 
but floating ice in appeared in all of that part of the district on 
December 29, an%y January 3 or 4 the river, above Mount Vernon, 
waa again filled with broken ice havin but little, i f  any, movement; 
this condition continued until the nig& of January 11 and 12, when 

the river WBI~ frozen entire1 Bcrw at all points in  the district for the 
6mt time since February, d05. Many people c m e d  the river on the 
ice at all points in  the district from January 15 to 21, inclusive; during 
this interval some hauli? with teams was also reported to have been 
done a c m  the river on t e ice at, or near, Mount Vernon, Ind. The 
ice held firmly in all of the district until February 1, when the first signs 
indicating a general break-up made their a pearance between the 
mouth of the Green River and Evansville, &d.; the appearance of 
these signs in that part of the district was probably due to the running 
out of the Green River ice, which broke in the upper 001s of that stream 
on January 25 and reached its mouth on February f. 

The general break-up and runnin out of the Ohio River ice in  this 
district, began .above Newburg. Ins., on February !! from Newburg, 
Ind., down to include Eenderaon, Ky., on February 3, and from a 
oint slightly above West Franklin, l i d ,  down, on February 4. 

%eav ice running quite freely above Hendemon until about 5 a. m 
of Fegrurrry 4, when it began to go e i n  the Evamville bend; river 
m e  rapidly at points immediately %ve the 'amming ice; at Evans 
ville the river rose from a stage of a little less dim 30 feet to a e y e  of 
35.5 feet during the two hours ending at  7 a. m. of Februwy 4. It hile 
the Prge continued to fonn in the Evansville bend, the ice containing 
conulderable wreckage kept passing the Evansville wharf until 4 p. m. 
of February 4 when all movement ceased. By 7 p. m. of that date the 

rge extended from about Howell, Ind. (just below the Evansville 
End) ,  up to above the mouth of the Green River, and by daylight of 
February 5 u to above Newburg, lnd.. making the total length of 
the gorge (lort%y known aa the C vansville gorge) about 15 miles. The 
ice in this gorge n-as the heaviest ever observed along thie stmtch of 
the river; it ma solid and quite clear, and in front of Evansville the 
cakes in the gorge varied between 14 and 22 inches in thickness. (See 

Tho ice in the lower part of the district, from West Franklin down, 
which broke and began moving shortly before noon of Fehruary 4, 
continued running until about 9 p. m. of that date when it formed the 
second ygc in the district; this second gorge extended from about 4 
miles a ove West Franklin, Iud., down far beyond the lower end of 
the Evansville River district, ma9 in fact the upper end of an immense 
ire 'am of nearly 100 miles i n  length, which was reported to have ex- 
tended down the Ohio River to Birdsville, Ky. 

l'hc upper end of the district down to below Roc ort, Ind., and P 
short stretch of river from Howell, Ind., down to Hen 2 erson, Ky., were 
practically free of ice from February 4 to 14. 

Tho ice in the lower gorge hegan mavin$ at  West Franklin and 
Mount Vernon shortly after the noon hour on kebruery 6, and at Union- 
town, Ky., about noon of February 7; the river \vas free of ice lrom 
Henderson. K and below after 3 8 .  m. of February7, the ouly ice 
remaining in t k  district being the vansville gov. 

The Evansville gorge held firmly until the ni ht  of February .lo 
and 11 when some movement occurred on the d n t u c k  slde at  ita 
upper end near Newbur.., Ind.; slight movements azo occurred 
during the dternoon of Fecruary 11 i n  front of Evenmville; during the 
early morning of Fehruary 12 slight movementa occurred in vlrrioiis 
rts of the gorge, and by 4 p. m. of that date a general, continuous, 

ut slow, movement had begun; bv 0 . m. the entirc gorge appearred 
to be movingfreely, and considerable loatin property. abandoned in 
the ice, passed Evansville before dark; hy fayhreak of February 13, 
the main channel at Evansville waa prartically clear, with a fringe 
about 10 yards, wide of heavy ice remaining stranded on the Indiana 
bank; hv morning of February 14 the ice from the Evansvillego 
had moived down beyond tho mouth of the \%'abash, and while 
Ohio River .wm not entirely free of floatin ice, it had an open chaiinel 
throughout the entire district. This coniition was. however, of brief 
cluratlon, as the heav ice from the u rivergoges macle ita appearance 
in  the up er end of J e  district on Fetruary 14; the upriver ice which 
was very Reavy, and carried with it an immenac amount of wreckage, 
Passed through the district on Februarv 14 and 15, filling the river 
rom bank to bank. In passing through the district the u river ice 

carried with it nearly all the ice that had been left stm$ed along 
thiV stretch of the river when the Evansville gorge went out. Exccpt 
for some light floating ice in places, the Ohio wan free of ice in all of the 
district by February 16. 

The ice, in movlng out, and through the district,did an immense 
amount of damage to a11 kinds nf floating property, banks, inclines, 
etc. While there were, no douht. a great many minor Insses in various 
parts of the district that were unheard from, the principal loasea will 
aggregate $127,905, which were distributed aa follows: 

At Tell City, Ind.. .......................... $300 
At Owensbpo, Ky ........................... 14,050 
At Evansville, Ind ............................ 51,050 
At  Dam No. 48 (5 miles below Henderson, Ky.).. 59,055 
A t  Mount Vernon, Ind.. ..................... 21, OOO 
At Urnontown, Ky. .......................... 1,250 

Total .................................. 127,905 

fig. 7.) 



M. W. R., February, 1918 

I 

L 
Fig. 0.-Ice left on banks at Fernbank, Ohio, as gorge broke. 



Fig. &-Gorge in l.ii&.qippi 4 miles south of Osceola Ark. (Ice resting on bar at this point. 
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While some of the lost or damaged roperty will, very likely, be 
salvaged and repaired, the permanent k e s  in the district will, i t  is 
believed, be f a d y  represented b the foregoing total as the minor 
losses which were not reported wifi fully e ual in  value the property 
salwged.-Albrrt Brand, Metmologiut in Cjarge. 

Cairo, m., river district. 

As applying to the months of December, 1917, and January, 1918, the 
winter of 1917-18 broke all records for heav snow and low trmperature. 
That is certainly true at Cairo and is prolably true as applied to the 
lower Ohio and Tennemee Rivera. 

At Cairo, Ill., December 9, 1917, a minimum temperature of -io F. 
was recorded, the earliest date in that month when such severe tempera- 
ture has occurred within the history of the station extending back 46 
years; Januar 12, 1918, a minimum tempmture of -16O occurred, 
equal to the 6wcst ever recorded here in any month; the mean tem- 
perature for December, 1917, 28 .7O,  was the lowcat mean for that 
month ever recorded with the exception of 2GAo, in December, 1833; 
and the mean temperature for January, 1918, 21.0°, was about 4 de- 
grees lower than that of any previous month, of record. Taking the 
two months, January, 1915, and the month preceding, combining their 
mean temperatures and dividing by 2, giving 24.8O as a basis of com- 
parison, we had a mean daily average 4.6 d e p c a  lower than that of 
an previous two consecutive month in  the history of the station. 

&ring the 62 days comprising December, 1917, and January, 1918, 
35 days, had a m a m u m  temperature below 3 2 O .  

As a consequence of the extremely cold weather ice formed in the 
lower Ohio and Tennessee Rivera in  uantitics never before recordrd, 
and which the oldest inhabitants he12 neither in memory or tradition. 
January 12, 1918, ppople crosapd the Ohio River at Cairo on the ice 
for the first time known, shore ice being about 15 inches in thicknrss, 
that in the channel probably about 2 inches. 

The Mississippi in  the vicinity of Cairo has previously been frozen 
solidly enough to drive cattle acm, and no unusual records, relative 
to ice in  that stream, were made, except that portion below Cairo where 
ice from +e Ohio affected it. 

The Ohio, below the mouth of tho  Wabaah, closed about December 
11, 1917, remained so for about 10 days, open until January 1, 1918 
closed until Februar 3, when 81’ h t  movementa occurred, the final 
break-up occurring c&.ring the n i f t  of February 6-7; the maximum 
thickneae of ice in  the vicinity d Shawneetown, Ill., was 18 inches, 
and when the ice went out considerable gorging occurred, the river 
going above flood stw on the 8th, ice covering the fields on both sidcs 
of the river in that vicinit to a distance of one-half mile breakin 
down fencing and barns; t i e  fencing and buildings on thb class 05 
land are usual1 of flimsy structure and no considerable amount of 
damage resulk$; however, a steamboat and three or four gasoline 
boats were dcstroyed, having a total valuation of $15,000. 

In the Tennessee River, a t  Elorenco, Ala., gorges described aa 70 
feet high iormed &t the canal and a number of families removed from 
their houseam a recautionary memure, although no damage even- 
tually occurred; t i e  main channel of the stream did not close at  any 
time, but seomed to almoet close at intervals from January 12-16, 
1918. Maximum thickneea of shore ice m-as about 18 irides. 

A t  Riverton, Ala., also, the main channel remained open, some 
small craft being damaged by floatmg ice, h a w  a valuation of $l,oOO. 

A t  Savannah, Tenn., a gorge formed about 8 feet in height and 
another gorge, u tream, waa reported to have been 14 feet in height; 
the damage in Et vicinity amounted to about $2,200 in all, lumber 
and buoys used in the operation of the local ferry boat being carried 
away by ice and flood. 

Ice appeared a t  Johnsonville, Tenn., December 16, channel remained 
open until January 13 and 14, at which time it appeared possible to 
cross on foot, although the pawage was not attempted by anyone; 
channel cleared January 15, with some slight damagc to small boata. 
none being lost; tho river became free €rom ice Janua 

l h o  mouth of the Tennessee River, near P d u ~ ~ ,  Ky., being 
reputed free from ice hazards, has been used as a winter anchorqe 
for many steamboats, especially upper Missieaippi River craft, for a 
number of years. The unprecedented ice conditions prevalent in the 
Tennessee and lower Ohio Rivers during the past Winter m d e  the 
eituation there haiardous, and during the early morning of January 
29, 1918, gorges carried away or sunk 8 steamboats, valued collect 
iwly  at $550,000. 1 he eteamera John L. Low y and Joe Foulla were 
not carried awa with the ice, but were damaged to the extent of 
about $2,500: 860, the ferryboat City of Cairo, in winter harbor a t  
the mouth of the Tenneeaea, was damaged about 01,OOO. 

A t  Metropolis, Ill., Jo pa, Ill., and Mound Cit 111., coneiderable 
damage was done with %e patming of the orge fAusry 29, but the 
full extent of damage has not been estimates 

A t  Cairo, two wharf boata were sunk, one- wharf boat damaged by 
being pushed ashore by the ice, and all boata in the harbor were 

28-29. 

injured. The Bpmguc, the largest towboat pl ‘ g in Inland waters. 
was carried away but has since been r e c o v e x t h e  two wharf boata 
sunk had been in use a great man years, and were not of high intrinsic 
value, except as a matter of utiity; the entire local damage to river 
craft probably amounted to $50,000. 

on the Misshippi below Cairo, a steamboat 
beionwing to the d&el Box Co., was reported lost, value not esti- 
matea: and slight damages reeulted from the pass* of the gorge 
carrying away small craft and two houseboats a t  New Bradrid, ko.  

A gorge at  Columbus, Ky.. held from late in December (Dec. 29, 
1917) until January 30, 1915, breaking when the Ohio-Tanneseee 
River gorges were forced upon it; foot passage between Kentucky 
and hlip~ouri, xms the frozen Mieaiasippi, occurred a t  that point 
between Janua 10 and 15. 

Taken altogexer, ice conditions during the past m-inter throughout 
this river district were without precedent.-R. T. Lindlpy, &fctclcorolo- 
gist in Cilarge. 

A t  Hickman, Ii 

THE MISSISSIPPI RIVEB. 

St. Paul, Minn., river district. 
The channel closed a t  Robert Street bridge (location of gage) during 

the night of December 3-4, 1917; the thickness of the ice on Monday, 
December 10, was 7 inches; it increased to a maximum thickness of 
20 inches on February 11. During the afternoon and ni ht of Sun- 
day, March 3 4  the ice ran out, and on the morning of &arch 4 the 
channel was open from the High Dam fabout 3 mile8 above the mouth 
of the Minnesota River) to South St. Paul fabout 5 miles below tho 
gage). During the entire winter there was a narrow strip of open 
water along the shore on the gage side, from a large trunk sewer, about 
a half mile above the gage, to a mile below the gage. 

The breaking up of the ice was gradual and without any rise of the 
water and therefore without any damage resulting. 

A t  this date-March 20-the river is open from St. Anthony Falls, at 
Minneapolis. to near Hastinge, and possibly farther down (20 miles). 

I t  is ex cted that the ice in Lake Pepin will open in a few days.- 
J. N. R y P ,  r). Meteorologist in Charge. 

Dubupue, Iowa, river district. 
The Miesissippi River is now (Mar. 16, 1918) open at and near Du- 

bu ue. No gorges have formed, and the break-up has been. wholly 
wi&out damage. In  spite of the severity of the past winter the 
thickest ice in thie section waa about 2 feet, which is not unusual. 
The heavy snow covering prevented extra heavy ice such as occasion- 
ually forms during a cold but “open ” winter. 

the Mimisnippi River opens up here on March 15, 
and this year g e  openiq waa two days earlier than the average. 
Some of the rivers of this dletrict, and also a portion of the Miesissippi 
above Dubu ue, are still frozen, but 1 think the break-u will be 
Boon and wi’thout unusual incident throughout the river $istrict.-- 
J.  H. Speneer, Melmologirrt in  Charge. 

On the avers 

Davenport, Iowa, river d i s t k t .  
No gorges worthy of mention formed in the Davenport district dur- 

ing the winter of 1917-18. Notwithstanding ita great thicknesu at  the 
beginnin of February, the ice broke up about two weeks earlier than 
usual and passed out quietly, without doing any particular damage. 
The river opened at Muscatbe on March 1, at Davenport and Clinton 
on March 3, aud at  Le Claire on March 3.-J. M. Sherrer, Meleoroloybt 
in  Cliurgc. 

Keokuk, Iowa, river district. 

The Miaaieeippi River was open for 2 miles south of the Keokuk Dam 
durin the e n t m  winter owing to the discharge from the power house. 

A t  h-amw, Ill., 5 miles south, it was frozen, and teama were 
crossing on the ice until the middle of January. 

By Eebruary 14 the ice had moved out fpm the lower Des Moines 
and from the MisRisaippi at \t’amw, between Gre ry and 
Canton, Mo. This rgw caused a rise o/%%?at \Varsaw, a n f t h e  rise 
extended to Keokur  

A t  Ottumwa, Iowa, on the Dea Moines River, the ice broke up on 
Februar 12. a gorge formed north of Ottumwlr causing a fall of 3 
feet by &e 19th. the river closing temporarily by the 19th and opening 
permanently on the 22d. 

North of Keokuk tho ice formed dufing the winter to the thickness 
of 24 inches. breakin up for a Bhort.dutance above the dam by Feb- 
ruary 18, and by Fetruar 25 the ice was broken up far above the 
dam.--ELed J. Gouewisch, dbuerver in Charge. 


